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[#fi=W*<7>iEH] 

w - rmmamm^.mm.^za^x, 

&0-tl?.ffl £ V'T&M X ;h.-P*i kf - * £ N 
^@of-^ J9&&7Wir 0 o kf - * H * £ -f 4 

*fc*UflIv», ^|el<oe-^fig^3j«±fB§f5ei|®<7)te 
[ffi*3S3] »4-EOkf-^jajft»i:«ittEIotr-^ 

Eio tf - ^ JS&&jJ*±IBi?r5eiI108H I- 4 v> t # icii, 

m^&m&A i is*o 5 v ^-rmm&mm^m. 30 
■t z> 3 e*o 5 m v - v&.mmmim$iw.<> 

f = Ifu (up) + fd (d 
fp= Ifu (up) - fd ( 

osgfit t mmzzti-rtim *iz-3zx>2,zt &x is„ 40 

[0 0 0 5] 



* [0 0 0 1 ] 

UJSjftftfEPI SrJS L|BJB#t_ B«*><b L 
TJgfii, jS««rj|i|5gi-4fe«i)0^ 'l^-^SgfitiiKiM 

fi^kf- Yfe^W-tJ^mfctf'^';*, Z<Dtztt>m 

[0002] 

f = 4R - fm-if/c -(1) 

tLxm-$2>o zzi,zRitmmir'<D$e.m. fmi±as 

as Sotif- hffiWL&f nmhti&bmut x 

[0003] tkizBWtf&mLx^zm&ii-tt. v?? 
<ommm^-t-§:mm^t<7)mmx(±. tr-h 

»fi:K 7 75 ®r£& f p rt ? *S U *-o#[n]a*#3£W 

•9-^r^;u*tZ±# (up) Xi±PfT (down) £3cSl 
f p = 2 • f 0 • V/c - (2) 

::r-f 0 t±ai«*^JaifeftT f o=N/f s, n : f 
ft (Kii7-«;iSE»») o^^>n5:, f s :t> 
7'J>rJR|jftR. V : B«t<offl^aSi:SL, 

[0 0 0 4] fu (up) = f- fp -(3) 

f d (down) = f + f p - (4) 

Lti^TSflWOfl'ii:, fu (up) tf 

d (down) Zffl*l,zmfe-ftU£. 
own) t /2 — (5) 
down) I /2 - (6) 

[0 0 0 6] L?t75 ? oT*fl^l±±fBK®tCg|<^kf- h 

5ei:«^t?§4 5 y*v-^miiia)Siii5e*««r««i- 

4wt*B^i:1-4 0 
[0 0 0 7] 

m&mm*MLxmmtzm<oMix'w\ ftmm*t& 

S7-'JxSjft» (FFT) *fflv>T^i!c55-*fLTfr 
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* tc ffl t », R4*H O fcf - * fflifea**±E»f JclBOlEB U 
IBftOHF&illlTO tf - * Bift»i:ov>T 6 matte, 

ho^-# m n o tf - * flftttft * +4^ t i- 

o t? - * sj&i^ifnifr H o t?-* B£W£8&: * * <k i -r 4 
so±#«Rmr»fli<otr-^ffljftstSr : 3iai-#-« i ^ u 

lO 0 0 8] 

If, ««E»**«r®<0 tf- ^ JSftjftSc* *4> 

o e - * Eft s. ras Sr *m 4 1 46 u ffl v >4 
ztizx>o. tr- n^FFTo^y-f x*o» 
|^57'ffi-a[lS«:it.x.Jt, -fix 
tf- t 4 fcJ&SScjfeLJfceH&W&SE*: 

<r> tf- * jsafc&av >f XffltLt/<7 y 4 f i> =?m 
co h o tf - * * ^ M l r v >4 CD co tf - ? m 



(3) #W5- 1 4 2 3 3 8 
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t IZ «toT^iBlfflJS^l6]±-r4 0 
[0 0 0 9] 

swih-4. iaui*i6Wo*it«u«R4 5 ujftu-^E 

£ Mm L C H t § L k £ fft-a L 

Tkf- Ht-**JBjft-f 4-b>* 1 k, -^^-/'J V^Lfc 
t # ufg-t 1 (ojlW ViELZHZZte^ioiz 

JO 1 « fg:ttjli§ 7^^2t> Kf&ttil^ 

t4A/D (Analog to Digital Converter)^S3 

»A/DSE»»33»»ibOf -f ->'5'^fll*USEJft$*l 
^fef-hfi-9-*««Sb5-«fU, mwaofaBEWfi-^UM. 
Si"4^*6(CD S P (Digital Signal Processor) 

StSU f ^K7 ! '-^«r^i-4fe46coftlJffllS-fi :: 5 n> h n 

20 10 0 1 0] 112 i±ll 1 co-fe>-9-oai^irecOTB^^/r: 
i-d-e*4o *H (a) <r>%ffix-7F-ti.n\,z, -t>-^i 

tioCI S-CRStS *tfc«H|-*«-t: 1 $ *l 
4 0 $<bH*H (b) tc^-ti n iz y 3A?S^PcoJi# 

fflr-tf- href u tT^mt-tf- vm-^f dtmTFL 

[001 1 ] HI 3 (±H 1 (Z7F-rM-f-5!igiSl5o»^;^^-t 
io Sc^Moik i) il LBrSS: f m icr»H LT#iiB#p^ 1 / f m 

t L^Kffl-c^A/D^«is3^<bcotr- hm^m®. 

*fSP4 1 teH?fei5:7>WS5 4 1 T*73-*f$tlT*A6^tt 

fee- hflr*ofl-*f*r*-e**±#«ftirFiMiotf- 

^ ®«S5:A uWAd *E*i-4IB*» 42t, |gB?ft 

4 l*ibOflr*«rffi^7L»Jt«»4 3 75»<b 
40 4Hi*tSX-r y^g|54 4 t i&tto 

[0012] m4itm3izm-rm*§rt!kmmz£2>m-%-yk 
m<7)yu-j-v-vr-*>2, 0 ^mzTji-t x 0 iz^ mmwi 

*Sc^*fSI5 4 l-Ckf-^Hifeft****^*! Uf77 
1) , KIB«»4 2-e«tr-^ffljSft*»E«!S«rS*t* 
(Xxy7°2) o KJtRSIS4 3ftt, SB^^WSC 4 
l*fe<O^BXijUAu (T) RO-'Ad (T) kKIE 

tSS64 2^<bco#rdA73L^Au (T-l) RtfA d 
(T-l) k^it^LT, Tf^C*«*»fcSix**»5*»«: 

50 [0013] 
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(4) 

5 

A u (T- 1 ) -iSAu (T) 
A d (T- 1 ) -i^Ad (T) 
C £ T-T (±±iiE(75#KB$H 1 / f mtC * "9 thM S it-2»B# 
WC*4„ * <bll A (±|gm(iB#K 1 / f mOWl-i** 1 
«*tWt:»H4i-4i:UJ:o-CSEitL»*»Au (T) R 
Ad (T) (D^ftft-W X*#atLT*5e?il, W 

T7-/3) o C*L(iift*WOffiWatK*«X.(f 1 0 0 

Km/, l/fm=50msectLT:orfli:lS#' 
&lt-*-«lBM* t tt 1 . 4 mtcffiS1-^> ^ t iciti&i--&o 

(T) , Ad (T) tf&mzti& Ut7^4) o jgU 
±C£jWI£:i<*i.&ltJitt, mSLfcAu (T) , 
Ad (T) Uft^oTfrHA^L^A u (T-l) , A 
d (T-l) tm^-i ?*-»4 4(cj:oT«g»-jiliJ§ 
it* o ffclBUfflU 2 -e(± 

lAu (T) , Ad (T) CftteotAu (T-l) , 
Ad (T-l) *«EltSitoroik«0*5|SUiS:*o 
[0 0 14] H5(iIH4<7)-7n-^^- h tr^S? tv* 

< 1" Z>tzib±.%-mi~-o^X<r>*.%Lm-tZ> i> <r>Xh 
^HSrfeiHLijJ^Ktt-riilf, «rlU<0«-SfcJtiS! 
L T4 - @W@-?' * ? fiff Sf§ t- ft If, 3-E<Df§-i§-7& J iELv> 

t : T T+ 1 

ISA : (Au, Ad) (a 1 
SUB : (Bu, Bd) (b 1 
±5S (5) , (6) -eti-rtto&^fr-tfT- 

h a 06 (Zi3v»T±^-ffllH** b 1 , b2(iI1iA, B 
t-tJRSr, 8rfcftBWfc *>S¥£*t&^\ TKMIUWJ6 

l r te*-ci±ai5e $ *t tr - * ja%%4**>&»&- 
[0 0 17] Ji±oSiWT(i^0otr-^®^3a:f:«riHi« 

R= (c/ (4 - Af) ) • (N/f s) 
V= (c 
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Au (T- 1) +A - (7) 
A d (T- 1 ) + A — (8) 

* OJttlfc* t h tz tbm^ £^5e L T » <b x & C 1 rt f T* & 
|BJ C g US? £ t £, x. T v t v »-5 If # £ <f> f# £ c t ri ? 

[0 0 15] W±<0KWCJiifl|{Ji**-O»#«r*t*fc 

U-e-0«tW*ffTo t =T<0t ^IHA, Bji t tibx.«b 
*U Z<7>£-?mikmi (Au, Ad). (Bu, B 

n^ff-^-o^.^^-riiiT^^c ;$ia-eti±#ffliiokf- 

1, b l^ffjtl, Au (T) -iSal^ Au 
(T) + n*mtz-t<r>X~*£- tmWLWLz lliBMAHJ* 

iL--r^o b i tsiBcitet^o t = t 

+ 2, T+3<0tl, a2l±gfA, c2t±B$IB, a 

3iigHA, c 3 temmBizttm-fZo r^m^-o^x 

(,^«Il^!fv\ BH AU*tl£-t 4 tO^RUx 
1, x2, y3, IHBtCitlD-t^iO^y 1 „ z2, 

[0 0 16] 



x 1) 

y 1) 



T+ 2 
(a2, x 2 ) 
(c 2, z 2) 
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T+ 3 

(a 3, y 3) 
(c3, z 3 ) 

*o tr - * t i it* jt« l <o tr - ? m®. 

WLm f ~3l%\ $ ft ft v > £ * , ^ o tr - * ffi&SMV 

<b TIEO J: -5 U^-E! O tr - * ^vKtfc K^ilO 
ttt^0<7)tr-^H*S:fcS:it«i-4o 

[0018] ±tes: ( 5 ) , ( 6 ) x <o 



( f u + f d) 



Ammm. it 



• (9) 

fs)/(4-fO-N) • (N/ f s) • ( f u - f d) 



(i o; 



★V = b • ( f u - f d) 

;:t-a, bl± (9) , 



- (12) 

do) *^?>»fe*t*5eft-c 



4 *T*»^J± F F T JS&&^fl?ffi T*iEa<b S ii4 o 
[0019] L^^oTSfiiR, a«V«±TffiOJ:dU 

R=a- (fu+fd) -(11) * 

a= (c/ (4 ' A f ) ) • (N/f s) -(13) 
b=(c-fs)/(4-fO-N) (N/f s) - (14) 

tzr-mmvz—fct lt, ffiria*^4-isiir*<Joij((5E«F -eti-rtt f u 1 s.^f d 1 ro. viiTis^: 

[0 0 2 0] R0=V - At+R -(15) R0 = a- (ful + fdl) 



£^X^\2\ftbti&±&mRUH r ^<V)z-?mfc%iiZ 50 V=b- (ful-fdl) 



(16) 
(1 7) 
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(ful + f dl) =RO/a -(18) * 

RO = a • (fu+fd) +it 
L»ot, (18), (1 9) *). 

f u 1 = 1/2 • (RO/a-V 
=1/2- ( f u + f d + 

- ( f u - f d) ) 
= £ u+ (b/2 a) -A 
f dl = l/2 • (RO/a+V 
= 1/2 • (f u+f d + 

+ ( f u - f d) ) 
= f d+ (b/2 a) - A 
:<Oflf f u lMf d 1 *mz<?>mX.tfiU8M4 3 
t*»*$-*t, zfiiffi®<r>\£-?m®.%.k 

[0021] ^i-^iHttf u i sck f d i oflr££rfi]± 

t4¥Si:-3V>TRWt4, tf- h«-?-<0FFTO|S* 

[00 2 2J B7ti (1 1) RV (1 2) 5fca» <c> f» <b *l 
1" 0 #H (a) {C^-tia!&li. FIR7-f*?tI*$ 

ti. mtLxmz&fffli / f mtziim^zfrtirtimm 
•r*fc*i=ia:?!i««t-r&4ooa®»t, #»as»o 

#H (b) K^rfJ: 0 IC, ii*OI$HT-4, T-3, 

T-2#.trr- i oasfli-?-^ <b Tt-iJ»t v 
o £^iiiJT-£&o 

[0 0 2 3] mSit (1 1) Rtf (1 2) 5fc*»ib?#ib*L 

!tEi«tR04>5.f»e*ft*R o o zmfc-tzmte 
ftstt, not Lrmfi^rai/f mrtntflrfrfc-c-it-efi 

J:o-C*H (b) K^rTJ: d iSiOffiMMg-^K J: * 

B#KT-4, T-3, T-2S0 f T- 1 OSKf 
Ttc&tt&Kfffi-f-R 0 0 Sr^fflT-^^o :±oi:Lt 
f#<bitfcaftfc*V0Rire««-»R0 0Uov»-C (1 
6) (17) Hfu lS^'f d 1 ZjHtb&Ztlz 

[0 0 2 4] 
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* (f ul-f dl) =V/b -(19) 

• b • (f u-f d) ••• (20) 

/h) 

(b/a) -At- (f u- f d) 

t • (f u-f d) -(21) 
/b) 

(b/a) -At- (fu-fd) 

t • (fu-fd) -(22) 

H co e - y HttftOTMrBI <r> t£ - ? ffl»ifcft* f<k i- ■& 
l 3t co r% l ?t mats trjs* a ? t? # * o 

i fc* Btf> B 4 ±#ffl R tTFPf HI "CO tf - * JH 

e-* *aij5ti-*woii)s«— jet it, is 

[0fficDflJfiji.&i&9n 

[hi] #f&B«>*jfc«i::#4 5 'j«i^-^e«agEai 

[H2] 01 co-tv^com^M-^-O^Sr^-tS-C* 

'I) o 

[13] mi u^i-«-§-ftL3afflo««;s:^Bi-c*4o 

[14] H3U*i-«HM&a»»cJ:*fl|*dMI07n- 
[H5l i4(07n-ff htfti^ti^ftOtl 

[@6] «ftoaaio»>&^toasir&«*(o^«s:* 

[H7] (1 8) Rtf (1 9) *Ufflv^e>*LTv^*aaE 
[H8] (1 8) Stf (1 9) SUfflv^tfCv>; 

[ff»ORB] 

1 •—t:>^ 

6 •••SE/Ffy 
4 1 

4 2 -E«» 
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[HI] 



[13] 



%:ftU}]<Dnm tf'i C « £ 5 V ^ U - fi' ffi Stf ii ^ 
88 ^ K © £ W «l * ?k 1 l3l 



i * t it '4 to si m © m «u * ,k r in 
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if 
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EI 



Au 
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Au 



AlK J_ 
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<D H W a> & £ ¥SM £ *«• S ^5 £ w 18t£ 
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D2 



B Bu •- 



C2 



C3 



T+1 



T+2 T+3 
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( a ) 



1/fm l/fm l/fm 1/fm 




( b ) 
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l I I I 1 L 

T-4 T-3 T-2 T-l T 
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[0 8] 

(1 1) JkV (12) sS> <5>f» * ftfcftiSlffl R 0 *' 
f iWfa fROO * HUE"! * lyJSft 

( a ) 



1/fm 1/fm 1/fm 1/fm 
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